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CLAIMS 
We claim: 

1 . A programmable interconnect circuit, comprising: 

a plurality of input/output (I/O) cells arranged into a plurality of N I/O blocks, 
5 wherein each I/O block includes at least two I/O cells and each I/O cell includes a 

multiplexer and a register associated with a pin of the programmable interconnect circuit; 
and 

a plurality of N routing structures corresponding to the plurality of N I/O blocks, 
each routing structure configured to receive signals from the plurality of I/O cells and 
1 0 programmably route the signals to each I/O cell within the routing structure's I/O block. 

2. The programmable interconnect circuit of claim 1 , wherein the register of each 
I/O cell within a I/O block comprises an input register coupled to the I/O block's routing 
structure and to the I/O cell's pin and further comprises an output register coupled to the 

15 I/O block's routing structure and to the I/O cell's pin. 

3. The programmable interconnect circuit of claim 2, wherein the register of each 
I/O cell within a I/O block further comprises an output enable register coupled to the I/O 
block's routing structure, the output enable register controlling an output buffer coupling 

2 0 an output from the I/O cell' s output register to its pin. 

4. The programmable interconnect device of claim 2, wherein each multiplexer 
within each I/O cell is configured to select among a plurality of M signals programmably 

2 5 routed through the multiplexer's I/O cell's I/O block's routing structure to produce a 
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multiplexer output signal; and wherein each I/O cell's output register is coupled to 
receive its I/O cell's multiplexer output signal. 

5. The programmable interconnect circuit of claim 4, wherein each I/O cell's 

5 multiplexer within a I/O block is a 4: 1 multiplexer such that the plurality of M signals 
selected among by each 4:1 multiplexer comprises four signals. 

6. The programmable interconnect circuit of claim 1 , wherein the routing structures 
are configured to programmably route signals according to configuration data stored in a 

1 0 non-volatile memory. 

7. The programmable interconnect circuit of claim 6, wherein the non-volatile 
memory is in-system programmable. 

15 8. The programmable interconnect circuit of claim 5, wherein the plurality of I/O 
cells are arranged in quadrants, the four signals being selected among by each 4:1 
multiplexer each originating from an I/O cell within any quadrant. 

9. The programmable interconnect circuit of claim 8, wherein each I/O block 

2 0 includes 1 6 I/O cells, whereby the programmable interconnect circuit may be used for 
bus-switching applications. 

10. A programmable interconnect circuit, comprising: 

a plurality of input/output (I/O) blocks, each block including at least two I/O 
2 5 cells, each I/O cell including a multiplexer coupled to an I/O circuit, the multiplexers 

sharing a common set of control signal paths coupled to their select terminals but having 
different sets of data signal paths coupled to their input terminals; and 
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a routing structure for receiving input signals and routing them to each I/O block, 
the routing structure being programmable to provide control signals for the common set 
of control signal paths and data signals for the different sets of data signal paths. 

5 11. The programmable interconnect circuit of claim 1 0, wherein the number of I/O 
cells per block is at least four. 

12. The programmable interconnect circuit of claim 10, wherein the number of I/O 
cells per block is at least sixteen. 

10 

13. The programmable interconnect circuit of claim 10, wherein the routing structure 
comprises a plurality of routing structures, each routing structure corresponding to an I/O 
block. 

15 14. The programmable interconnect circuit of claim 13, wherein each corresponding 
routing structure includes a separate control path routing structure and a separate data 
path routing structure. 

15. The programmable interconnect circuit of claim 10, wherein the routing structure 

2 0 comprises a programmable switch matrix. 

16. The programmable interconnect circuit of claim 10, wherein the routing structure 
is programmable to route an input signal received from an I/O cell onto any of the data 
signal paths coupled to the input terminals of a multiplexer. 

25 

17. The programmable interconnect circuit of claim 10 including a control array 
within each I/O block, the routing structure coupled through the control array to the 
common set of control signal paths for the multiplexers and to the I/O circuits. 

3 0 18. The programmable interconnect circuit of claim 1 0, wherein a routing structure is 

programmable to provide multiple parallel data buses to the corresponding I/O block, 
each data bus comprising a data signal path from each set of data signal paths for the 
multiplexers, each data bus selectable through the common set of control signal paths for 
the multiplexers. 
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19. The programmable interconnect circuit of claim 10, wherein a routing structure 
includes non-volatile memory for storing configuration data for programming the routing 
structure, the memory being in-system programmable. 

5 20. The programmable interconnect circuit of claim 10, wherein a multiplexer has 
four input terminals and two select terminals. 

2 1 . The programmable interconnect circuit of claim 13, wherein an I/O circuit within 
an I/O block includes an input register and an output register, each coupled to the 

1 0 corresponding routing structure and to an I/O pin. 

22. The programmable interconnect circuit of claim 2 1 , wherein the I/O circuit 
further includes an output enable register coupled to the corresponding routing structure 
and to an output buffer, the output buffer coupled to the I/O pin. 

15 

23. A programmable interconnect circuit, comprising: 

a plurality of input/output (I/O) blocks, each block including a control array and at 
least two I/O cells, each I/O cell including a multiplexer coupled to an I/O circuit, the 
multiplexers sharing a common set of control signal paths coupled to the control array 
2 0 and to their select terminals but having different sets of data signal paths coupled to their 
input terminals; and 

a plurality of routing structures for receiving input signals and routing them to I/O 
blocks, each routing structure being coupled to a corresponding I/O block and 
programmable to provide control signals to the control array for controlling the 

2 5 multiplexers and to provide data signals for the different sets of data signal paths. 

24. A programmable interconnect circuit, comprising: 

a plurality of input/output (I/O) blocks, each block including at least two I/O 
cells, each I/O cell including a multiplexer whose output terminal is coupled to an I/O 

3 0 circuit, each I/O circuit including input, output, and output enable registers and an I/O 

pin, the multiplexers sharing a common set of control signal paths coupled to their select 
terminals but having different sets of data signal paths coupled to their input terminals; 
and 

a routing structure for receiving input signals and routing them to each I/O block. 
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25. The programmable interconnect circuit of claim 24 including a plurality of 
routing structures, wherein each routing structure corresponds to an I/O block. 

26. The programmable interconnect circuit of claim 25 wherein the routing structure 
5 is programmable to provide control signals for the common set of control signal paths 

and data signals for the different sets of data signal paths. 

27. The programmable interconnect circuit of claim 26 including a control array 
within each I/O block, the routing structure coupled through the control array to the 

1 0 common set of control signal paths for the multiplexers and to the I/O circuits. 
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